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re Pub. 10-3/11 

or Nedzhafov; &. M.; Abdullayev, A. A.; and Krementulo, Yu. V. (Moscow) 
spat TEIE aE, 

ec : Experimental investigation of the self-excited oscillations in the 


internal circuit of a pneumatic regulator 
odical : svtom. i telem., Vol. 16, 27-42, Jan-Feb 1955 


The authors describe procedure and results of an experimental investiszation 
n° the internal circuit of the pneumatic regulator type Oh. They point out 
the influence of hydraulic resistance and capacity of the feedvack line, 
its coefficient of amplification (quantity proportional to the range of 
throttling), capacity et reguletor output, supply pressure, reguiator's 
output pressure, diameter of the nozzle of regulator's secondary relay, 

all namely upon the frequency and amplitude of self-excited oscillations 
and upon the character of the course of transient processes. They indicate 
the possibility of applying the self-excited oscillatory regimes of the 
~neumatic regulators for improving the transient process. Three references: 
Vy. L. Lossivevskiy, Principles of automatic regulation of technological 
processes (in Russian), Oborongiz (Defense Press), 1950. V. V. Solodovni- 
kov, "Frequency method of analyzing the quality of automatic regulation 
systems," Osnovy avtomaticheskoro remilirovaniva (Princi;les of automtic 
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regulation), editor V. V. Solodovnikov, Mashgiz (Machine Press), 1954. : 
Vv. V. Petrov and G. M. Ulanov, “Stabilization of nonlinear servomechanisms, 
ibid. 

itution : -- 


itted : June 16, 1954 
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‘DZHATCV, YemM- 

SR/Automatics ana velemechanics -pneumat ic regulator FD-2757 

ra if2 Pub. ke - 2/11 

thor : Abdullayev, A. A.; Vayser, I. V.; Nadzhafov, E. M. (Moscow ) 
eaten AT LETITIA BS Ao At 

tle : Equations of the pneumatic regulator O4 

riodical » Avtom. i telem., 16, Sep-Oct 1,55, +31-455 

stract : he authors derive the equations to pneumatic regulators of the 


type 04 (factory “Tizpribor"). Inspite of the fact that these 
veguilators are issued serially (tens of thousands of them in the 
course of several years) and have been utilized in various branches 
of the national economy, the designing and computations of systems 
equipped with regulators of this kind have been made difficult, 

the authors note, by the fact that up til now equations have not 
been derived that describe the processes in the regulator and 
numerical values of the parameters entering these equations have 
not been determined. They conclude that the derived equations of 
type OL regulator and numerical values of their coefficients cor- 
responding to various static regimes permit one knowing the remain- 
ing elements of the regulation system (object, final-control mecha - 
nis, sensitive element) to write down in numerical form the equa- 
tions of motion according to final formulas and graphs immediately. 
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One reference: VY. L. Lossiyevskiy, Osnovy avtomaticheskogo 
regulirovaniya tekhnologicheskikh protsessov (Principles of the 
automatic regulation of technological processes], Defense Press, 


1950. 


July 14, 1954 
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ABDULLAYSY, Asner Alekper ogly; ADT ARO L Ratan ee” ogly; AYZSRMAN, M.A., 
professcr, doktor tekhnicheskikh nauk, redaktor; GONCHAROV, I.A., 
redsktor izdatel'stva 


(automatic control tn ofl extraction using compressors] Avtomat icne- 

gkoye regulirovanie v kompressornol neftedobyche. Baku, Azerbaid- 

shanekoa gos.izd-vo neft.{ nauchno-tekhn.lit-ry, 1956. 242 p. 
(Automatic control) (MLBA 10:9) 
(Petroleum engineering) 
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HADZHAFOV, #.M. 
sptics ISSIR SR rape cee 
Automatic control of compressor wells. Trudy EWIN AN Azerb. SSR 
13:85-116 56. (MLBA 10:4) 
(041 elie (Automatic control) 
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TOPCHIYEV, A.V., akademik, glawnyy redaktor; SHUMILOVSKIY, N.W., dokter te- 
khnicheskikh nauk, otvetstvennyy redaktor; LOSSIYEVSKIY, V.L., redak- 
tor; MEZIN, I.S., redaktor; GADZHAFOU. 2M, redaktor; PLISKIN, L.G., 
redaktor; STRAKHOVA, L.P., redaktor ; YARMOL'CHUX, G.G., redaktor; 
PRUSAKOVA, T.A., tekhnicheskiy redaktor 


[Session of the Academy of Sciences of the U-S.S.R. on scientific 
problems in automatization of production, October 15-20, 1956. 
Overall automatization of production processes] Sessiia Akademii 
nauk SSSR po nauchnym orobleman avtomatizatsii proizvodstva, 15-20 
oktiabria 1956 g; komleksnaia avtomatizatsiia pro izvodstvennykh 
protsessov. Moakva, 1957. 310 p. (MLRA 10:4) 


1. Akademiya nauk SSSR. 
(Automatic control) (Automation) 
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BEREZOVETS, G.T.; DMITRIYEV, VoN.; NADL IAS leelielheemear 


Allowable simplifications in designing pneumatic control nierera 
Priborostroenie no.4:11-18 Ap '57. (MLRA 10:5 
(Pneumatic control) 
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ies System (AUS ) (Porsbravoy suedyashohty prevmopre ye agrega iuoy 
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PERIODICAL: Prtvoroxtreyariye. 938. Nr 7, pre 1 ..:9 (USSR) 


. Ae nde oy 
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Oly tue soutrwl and distrib. ticg mechanisms tha piston. ara the 

cylindsar aye Jagorite? in datas) 

Tre seperimental wt -estigation iF che appacsrus for snes d+termina- 
tion of siatt: aed Jyramt: tetetior was cartel on: witn che Pol-- 

Feed pressare 2 4 atm @x7e58 Pressures inp st press - 
M eviste preasure diamsier of piacir $SO mm. maai- 

Postal Mo hago cn the piseon 700 ky. ictal piston path 


Tr. she cours 7p? sca.l: tae) ire amplification coeffictens 
WAS meacTs? a4 amoan*ing 2. 0.4 ae sem trees pragaure The 
average inagnet v. etes3 Gids o¢+ #1406299 0,008 atm sscasa presaure, 
The followng sal.l+s wese masaurad in. “ae cures of tha dynamio 
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qaarnoy: spprorimavely f . OF 46 0.6 cyeles As an additional ds 
Tia a healing mesnartem ard a transducer are dascctbad in ehort. 
Theme are 9 Figu mas 


Card 2/2 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135920007-3" 


AUTEC.S Tvitesev; Tas Be, 2 fect ovy 2y bis, 31, viethe te 
Mocecw 
renee Universal Pneumatic Multiplication-Division Unit and 
Device for Automatic Square Rooting (Univer- 
sal'noye pnevmaticheskoye mnozhitel'no-delitel'noye ustroystvo 
i ustroystvo dlya izvlecheniya kvadratnogo kornya) 
PERIODICAL Avtor.tike i otelemecoendle, sed Ma, , 
pp 987 = tans (org) 
AC ETR AGT Two devices Q desert : oR ag vole : : 
ae bre Deusse = PV UR IA COAN Or eis : ei 
stitute for a.t Dims oe eS. ade BS: US eska 
ne We ee leas Cire ee . ts “8 ‘ a Se 
P,P 
= 1 2 S P Ss : 
eas > o © 7 aS oY vs Payot, Qc = 
3 
pressures. Das mulvepe fie. 
descrited and ino order to es Le 7 z fies 
Cnra 173 the epr.tions t TOC ve tite _ 


"APPROVED FOR RELEASE: 03/13/2001 


“eaten HESS Pee! 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135920007-3" 


SPECROVED ron daca pei te) 200r CIA-RDP86- sac ee lee 3 


erie ee eed Ses A MES ah z git 


et aT Le TN WERT BF RCE RM 


Universal Pneum:tic Multiplication-Division Unit fa he = FES 
and Device for Automatic Square Rooting 


ye He eae : 
a ‘ ae t : ice 
e oe “x vee 
ns Bs 
= wy 2 Oss <i sre ee i 
ay: Behe) ie eee 
z . ee Lat 
tr “Ww i a : 
. + : o 
ey t U84 ae , 
71 Phy oo 
c aes eee A ii 
ey 5 3 1 
: ' 5 “eg £58 
= = 5 Jt A OME DS ‘ 
D Ss; : 
; 8S; : 45 Pe ae , re 
2s ae ty Sere lan Soren SR ae +e : ae 
ye , a . a . 
ln SON UE Bo atta ey 5 a ad u = 
fe) [se i ms + ‘ 
7 4 is losis _ 7 ar 
. feos 1. aah’ my + 
53 4 : . Pe a 
ep Bin og BEEN ey anna, ao tS - 
7 eee : 
rae aria is ESE ve oS “s OX. ait : 
bl 
. GD Ga wi 
SD - mee Fro 
a. 15 °R re 7 es 
a 2 
var cyo ol mea oF t a u 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135920007-3" 


SE: 03/13/2001 CIA-RDP86-00513R001135920007-3 


REG EARS 


"APPROVED FOR RELEA 


21. SLANE SEP 


Universal Pneumatic Multiplication-Division Unit a 
and Device for Automatic Square Rooting 


rj 
C 


aa a asa 
wee. ae 


Soviet references. 


2 
t 
on 
t 
ty 


pes ee 4 aap on 
-J ’ Pan a 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135920007-3" 


ASE: 03/13/2001 CIA-RDP86-00513R001135920007-3 


AST edD 2 2s PSS ME LS, Ose BS 2 a or Cc eee a ae a 


FHASE L BOOK EXPLOITATION SOV/3683 


Berezovets, Galina Tarasovna, Aleksandr L'vovich Malyy, and Enver 
Mamedogly Nadzhafov 


Pribory pnevmaticheskoy agregatnoy unifitsirovannoy sistemy 1 1kh 
ispol'zovaniye dlya avtomatizatsii proizvodstvennykh protsessov 
(Instruments for a Pneumatic Standard Unitized System and Their 
Application in the Automation of Manufacturing Processes) Moscow, 
Gostoptekhizdat, 1960. 162 p. 3,600 copies printed. 


Exec, Ed.: M.P. Martynova; Tech. Ed.: L.V. Ganina. 


PURPOSE: This book is intended for technical personnel designing 
automatic control systems for manufacturing processes in all 
branches of industry. It may also be used by students of schools 
of higher education and tekhnikums. 


COVERAGE: The authors discuss the designing of typical automatic 
control systems based on pneumatic standard unitized systems (AUS). 
Standard block diagrams of regulation and automation systems are 
presented. No personalities are mentioned. There are 21 references, 
ali Soviet. 
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Instruments for a Pneumatic (Cont.! SOV/3683 


TABLE OF CONTENTS: 


Introduction | 
Ch, I. Apparatus of Eneumatic Standard Unitized Systems (AUS) 
L. General information 5 
2, Units and instruments of standard unitized systems (AUS) 7 
3, New apparatus supplementing the list of units and instru- 
ments of standard unitized systems (AUS) 52 
4, Transmitters and transducers 62 
5. Actuating mechanisms 71 
6, General instructions 83 


Ch, Ii. Standard Block Diagrams for Automatic Controi 
. Position control (block diagrams 91-03) B8 
2. Diagrams sheet ah i eee control principles 


(block diagrams 10-1 93 
3. Diagrams for ratio control (block diagrams 20-24) 102 
4. Diagrams for program control (block diagrams 30-33) 117 
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instruments for a Pneumatic (Cont.) SOV/3683 
5. Systems with change-over from one controlled quantity to 
another (block diagrams 40-49 ) 123 
6. Diagrams using computing devices (block diagrams 50-53) 124 


Ch. III. Examples of Diagrams for Automatic Control of Manu- 
facturing Processes 
1. Automatic control diagram far the temperature regulation 


of a rotary drier 131 
2. Diagrams for automatic control of wet ailling [ pulveriz- 

ing 233 
3. Automatic control diagram for a drier of painted tubes 136 
i. Diagram for automatic control of heating conditions ina 

tunnel-type kiln 139 
5. Diagram for automatic control of heating conditions 

in a box furnace for annealing metals 143 
6. Diagram for automatic control of the pulverizing process 

in a ball mill 145 
7. Diagram for automatic control of the desiccation-absorp- 

tion method of producing sulfuric acid L47 
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S/194/61/000/006/005/677 

D D 
47000 201/D302 
aUTHORS : Ivlichev, Yu.l. and hadzhafov, Ev. 

_—__—— 

‘TITLE: Problems in designing pneumatic computers 
PERIODICAL: Referativnyy zhurnal. avtomatika i radioelcktroni:a, 


no. 6, 1961, 4, abstract 6 325 (V sb, Voor. pnevmc-i 
eidroavtomatiki, M., aii SSSR, 1960, 132-137) 


TEXT: In designing pneumatic automation systems one may apply 
the principle of compensation forces, he principle of compensation 
of displacements, the characteristics of flow chambers, the con- 
sumption characteristics of throttle elenents and the principle of 
comparison of dynamic »ressurcs. The most promising seers to be 
the principle of compensation of forces and of the characteristics 
of flow chambers as apnlied respectively to a multialying and an 


adding arrangement. The multiplication-division arrangement is 


desitned as a balanced pneumatic bridge. Perferming the ope cution 
Py = Py - P2 it can miltiply and square any signal within the We 
P 
3 
Card 1/2 
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3/194/61/000/006/005/077 
Problems in designing... D201/D302 


e 
range from 0 to 1 atmosphere. It can also divide, multisly vy a 
constant factor and obtain reciprocals by producing as the output 
signals not exceeding 1 atm. with an error of 0.35% anc s eed of 
operation of the order of 0.5 sec. The arrangement for square 
root extraction has an error of 0.5% and speed 0.5 sec. The adver 
uses the method of averaging pressurcs in a Flow chamber. addition 
is accomplished with an error of 2% with a speed of O.L sec. The 
arrangements are designed in two variants with metal plates 100 man 
diameter and netal plates 40x 40 mi 3 figures 1 reference. 
{ aAbstracter's note: Compicte translation _/ 4 


Card 2/2 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135920007-3" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135920007-3 


Sih ee Ray een aed eae 3 Shs a: Bee ET. Be. ! ee 
eee eee pao : ok S o : rs 


tS 


BEREZOVETS, Galina Tarasovna; MALYY, Aleksandr L'vovich[deceased]; 
N Enver Mamed ogly; KARIBSKIY, V.V., red.; 
VRONSKTY, L.N., ved. red.; STAROSTINA, L.D., tekhn. red. 


[Devices in a pneumatic multipurpose, standardized system and 
their use in automatically controlled production processes] 
Pribory pnevmaticheskoi agregatnoi unifitsirovannoi sistemy i 
ikh ispol'zovanie dlia avtomatizatsii proizvodstvennykh pro- 
tsessov. Igd.2., perer. i dop. Moskva, Gostoptekhizdat, 
1962. 213 p. , (MIRA 16:1) 
(Pneumatic machinery) 
(Automatic control) 
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AUTHOR: Wadehafov, -E. Me 


TITLE: Equations for the pneumatic controlling devices in the industrial 
ALAC TO Ot A LE rte re Settee! 


| controllers 


CITED SOURCE: Uch. sap. Kom-t ‘vyssh. 4 sredn. spets. cbrazovaniya Sov. Min. 
AzerbSSR. Mekhan., mashinostr., energ. » elektrotekhn., avtomatiz., vyshisl. tekhn. A 


Vv. 9, no. 2, 1964, 111-119 
‘TOPIC TAGS: pneumatic controller 


TRANSLATION: ‘Equations are set up which describe the dynamic processes in the 
elements of pneumatic controllers. A disphragm-lever adder, a first-state norzle- | _ 
flapper amplifier, and a diaphraga-valve power amplifier are considered. The non- 


the equations describing the filling of pneumatic enclosed and flow-through 
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GLINKOV, M.A.; KAGANOV, Yu.V.; NALZHAFOV, E.M.; BLINOV, O.M.; MUGARAB 
SAMPLI, K.Re; MAGERKAM-ZADE, fi.L. 


Calculation method for obtaining current information on heat 
exchange processes in soaking pits. Izv. vys. ucheb. zav.; 


chern, met, 8 no.9:187-191 '65, (MIRA 18:9) 


1. Moskovskiy institut stali i splavov. 
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KASYMCV, A.G., doktor biol. nauk; NADZKAFCY, G., red, 


[Biological regimen of Mincechaur Reservoir, siclozi-+ 
cheskii rezhim Mingechaurskogo vodokhranilishcha. paku, 
Azerbeidzhanskoe gos. izd-vo, 1965, 87 p. 

(:ThA 16:16) 
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NADZHAFOY, 1.6. 


Eradivation of a Taeniarhynchus infestavicn focus using c 
medical measures. Rerort No.l: Organization of mass omekeet 

fe 
and treatment in the focus area. Mec,paraz. i paraz.bol, 33 no.di 
452-458 Jl-4g tod. ( 


4 
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: agvitey tet i ft ,.2 gt any, 
Institut malyarii ' meditsinskoy parssiteiogit Mon. gterstuva 
2dravooknranenitya Azerbaydzhanskoy Soin, bakn. 
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KERIMUV, 3.K.; NADZHAFUV, 1.M. 


Sremsstrahlung of an electron with oriented spin. Mauch. dokl. vys. 
Skoly; fiz.-mat. nauki no.1:95-100 ‘58. (MIRA 12:3) 


1.Moskovskiy gosudarstvennyy universitet 


im. M.V¥. Lomonosova. 
(Bremsstrahlung) (Slectrons) 
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9(3) 
AUTHOR: Nadzhafov, I.M. S0V/55-58-3 °7/30 
TITLE: On Polarization Effects for Photon Deceleration Radiation of 


an Electron (0 polyarizatsionnykh effektakh pri tormoznom 
izluchenii fotona elektronom) 


PERIODICAL: Vestnik Moskovskogo universiteta, Seriya matemstik., mechani. - 
astronomii, fiziki, khim’< ,1956,Nr 3,pp 139 - 150 (USSR) 


ABSTRACT: The euthor investigates the elliptic polarization of tne 
photon for the deceleration radiation of an electron. The 
principal result of the explicit theoretical investigation 
of the processes is tha statement that only polarized ele:trsns 
can generate an elliptically polarized radiation. The author 
thanks Professor A.A. Sokolov for the guidance of the paper 
and B.K. Kerimov for the discussion. There are 2 figures, and 
12 references, 3 of which are Soviet, and 9 American. 
ASSOCIATION: Kafedra statisticheskoy fiziki i mekhaniki (Chair of Statistical 
Physics and Mechanics) 
SUBMITTED: July 10, 1957 


Card 1/1 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135920007-3" 


t rit 


Ne, 


"APPROVED FOR RELEASE: 03/13/2001 rd aheah ib apc 


Oi S85 L1G Paar 
27 
21(1) 
AUTHOR: Nadzhafov, I.M. | S0V/55-58-5-33/34 
TITLE: Polarization Effects Under Deceleration Radiation and Pair 


Formation (Polyarizatsionnyye effekty pri tormoznom izluchenii 
i obrazovanii pary) 


PERIODICAL: Vestnik Moskovskogo universiteta, Seriya matematiki, mekhaniki, 
astronomii, fiziki, khimii » 1958,Nr 5,pp 209 - 212 (USSR) 


ABSTRACT: The present contribution is declared as a letter to the editor 
and contains a short note on the generalization of the results 
of Mc Voy, K.¥. and Dyson, F.G, [Ref 5]. The author considers 
deceleration radiation and formation of pairs in the general 
case (arbitrary distribution of angles and energies). The re- 
sults have been partially already published by the author in 
[Ret 6/7. 

There are 8 references, 3 of which are Soviet, 4 American, and 
1 German, 

ASSOCIATION: Kafedra statisticheskoy fiziki i mekhaniki (Chair of Statistical 
Physics and Mechanics) 

SUBMITTED: September 30, 1958 
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NADZHAFOV, I.M. 


Polarization effects during bremastrahlung and pair production. 
Vest Mosk.un. Ser.mat.,mekh.,astron.,fiz.,khim. 13) no.52209~211 


t 
58. (MIRA 12:4) 
1. Kafedra statisticheskoy fiziki i mekhaniki Moskovskogo gosu- 


darstvennogo universiteta, 
(Bremsstrahlung) (Nuclear reactions) 
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UTHORS Keri-ov, B. #., Nadanafov, I. i. SOV /£6-22-7- 20 2b 
a te oe 2 

TITLE: Brersstrahluni: Pro. 2 Lonritudinally pvolericed Blectron 
(Tormoznoy ye izlucheniye orsdol'no-polyarizovunroca el--ters: 

PSRIODICAL: Tzvestiya Abalesil nauk SuS4, Seriya finievestaca, 55, 
Vol. 22, Nr 7, pp. 356 - 262 {SSR ° 

APSTRACT; A forcula, which is deduced in this per, det rnuines tre 
deperdernce of the cire:lor volnriz:.tion of trenscts Ble: | Z 
on the angle and t..e exercy. Tie formula obtaive] in thie - 
for the effective cross-section of )revsstrchluys is a se:er 
zation of the for-ula of Bethe-Heitler (Bete-Gaytler). It ts 
into account the lon--itudinal polarizetion of the electron 
and of tic photon. In 1945 the t.eory of Dirac (Dirnk)-s 
with an orie:ted spin was develo;ed ty Sokolav (Re 12 


This theory pvertits to find tre devender:ce of tie 

cross-section of a number of processea on te dire 
particle spins. Accordin, to this theory the snuadry 
the matrix elenents expressing tne transition of the electr: 


from the state (k,s, € ) to the ste (k',a',e! (Bet 12} 


= 
£ 
2} 
¢ 


iy 
tion: 
t 


computed with formula (2). In a Born (Borr.) ap.roxi: ition t: 
Card 1/3 effective cross-section of the brensetrahlune 6 electrons, 
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Bremsstrahlung From a Longitudinally rolarized Electron SOV /A8-22-7- 26, 26 


are polarized farsllel or antiparallel ts the @irestian «: 
motion can be determined by formula (3). Usin:: (2), (3) and (2) 
the effective cross-section of the bre :sstrahlun,: throuch a 
longitudinally polarized electron can be detersi:ed. In order 
to investisate tie circul:r polarix:tion of the brems istrahlun.s: 
the amolitude of tne vector potertiul of tne photon field is 
split into two components: Fornulae (5) anit (6). Takin. inte 
account (2) and (5), forsula (10) is obtained for the effective 


cross-section of the bre-sstrehlun.- of tre longitudin liy 
polarized relativistic electron, ifter the finzl spin states 
of the electrons has been summed up. Only electrons which are 


polarized parallel or antiparellel to the direction cf astion 
are able to produce "brens" photons with a circuler pol .risstion. 
The degree of circular polarization of the breisstr hlu..: is 
determined from fornula (14), wheras the nee of the circular 
polarization of the "bre s" photons is determined from fornuln 
(20). The curves show, that the polarisation P inereanes 


considerably with an increase of ererty Of the "bre os" photon. 

The maximum polariz aa Y increases with t:.e increase of tre 

electron energy and 35 Me¥Y (EB=8n cf) reaches ~/100% The 
Card 2/3 brensstrzhlunys of an a ae polarized antiyar: -llel to the 
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Brensstreahlung Fron a Longitudinally Polarized Electron SOV,//.8-22-7-26, 26 


direction of motion partly Shows a left-hz.ded circular pole- 
rization. A.A.Sokolov discussed the paper with the suthosrs. 
There are 2 figures and 13 references, 4 of which are Soviet. 


ASSSCIATION: Kafedra Statisticheskoy fiziki i ncekhaniki Moskovsko.:o ;-os. 


universiteta im.M.V.Lomonosova (Chair of Statistical Physics 
and Mechanics at the Moscow State University ineni MY. Lomonosov) 
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the processes of inhibited irradiation and the formation of an electron-positron 
pair". Moscow, 1959. 9 pp (Moscow Order of Lenin and Order of labor Red Banner 
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AUTHOR: Nadzhafov, I. 4. SOV/56-36-1-58/62 
a 

TITLE: The Production of a Pair by a Photon Polarized Circularly 


(Obrazovaniye pary fotonom polyarizovannya po krugu) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 1, pp 337-339 (USSR) 


ABSTRACT: This paper deals with pair production in the field of a point- 
like nucleus by a circularly polarized photon for the gener2l 
case which can be applied to any angle and energy. First, an 
expression is given for the pair production in Born's 
approximation. The terms figuring in this expression are 
discussed in detail. The cross section is then integrated over 
the angle 6. at which the electron flies off. In the ultra- 
relativistic case, the formulas become by far more simple. 
Finally, formulas are defined for the polarization degree of a 
pair. The author thanks Professor A. A. Sokolov for super- 
vising the present paper and B. K. Kerimov for discussing 
results. There are 6 references, 3 of which are Soviet. 
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L\SSOCIATION: Moskovskiy gosudsrstvennyy universitet (“Moscow State 
University) 


SUBMITTED: October 14, 1958 
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2Y, 4500 B108/B209 


UTHORS: |“. Kerimov, B. K., Nadzhafov, I. M. 
ITLE: , » Polarization in electron-positron pair production by gamma 
ye Quanta BD Mepees 


ERIODICAL; . Vestnik Moskovakogo universiteta. Seriya 3, fizika, 
: aus cian is 2, 1961, 41-53 


EXT: The present paper was read at the tenth annual conference on nuclear 
pectroscopy, Moscow, January 1960. The authors calculated, in Born 
ipproximation, the angular and energy distribution of longitudinally polari- 
ed electron-positron pairs produced by circularly polarized gamma quanta NE 
in thd nuclear Coulomb field. This article is based on an earlier paper on 
sremsstrahlung (Ref. 1: Kerimov, 3. K., Nadzhafov, I. HM. Izv, AN SSSR, ser. 
fFiz., 886, 1958; NDVSh No. 1, 95, 1958). In the calculation of the 
polarization, the authors adopted a method suggested by A. A. Sokolov 

(Ref. 12: Vvedeniye v kvantovuyu elektrodinamiku (Introduction into quantum 
electrodynamics). M., 1958, section 21). For the differential production 
cross section of et - e~ pairs, integrated over the solid angle of departure 
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of the electrons dO + gin @_ = sin 6 dQ 44 and taking into consideration 


the direction of the particle spins and of the incident gamma quanta, the 
following expression is obtained 


dow, s_ (04) dQ, = d2, fas doje, +_ (04, 0-)d@_ 


i 2 K,K_k,k dk do, . 
a(4) {14 tao = 
j= Deny (Dy (84) + 5,5-, (04) — Is, (94) — Is, (6,)}d2,, (2) 
in cos0, = ae ; on ey kik dK, 
Ht cn 4nt? 
-, Where i. - me m= week 3, = ne, denotes total energy and 


momentum of couieeen and electrons, Féandotivaly; 
Ep» = chy = EY +E, Py = 4x energy and momentum of the incident ganna 


quanta, Aq - tthe momentum transferred to the nucleus, ky - ~o - the 
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electron masg, ot rest, S6 +1, 9 = +1 - the eigenvalues of the vectur 
projection a that characterizes the longitudinal electron and positron 
‘ . 


spin, 1 = +1 determines the circular polarization of the incid: Fame 


quanta. M is the matrix element of the polarized-pair produc‘ion. In the 


crosag section of Eq. (2); which depends on the angle @ only, the spin cor- 
relation terms ~s 8 oy ls; and ls_ are a correction to the known Bethe- 


HNeitler cross section, due to polarization. Integration cf Eq oe over the 
solid angle of positron departure, df. , yields the fol? ting expression for 
the inteyral cross section of pair production: 


days. (Ex, E-) = {dons (0,)dQ, = j 


= arty (A AY IQ +515. — BQ Qe (6) 
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This formula represents the cross gectioy .n ter:3 of the particle enerry 
only. In the case of relativistic enerpiegs, Eos Bae mics the complicated 


functions Q; (4 = 0, 1, 2, 3) become sinmzler, converting En. (6) into 


d Bie pe ode n——— I Nin amy tee 
a tp &-) = 9ae - ro] mee i hoses SEL + EE ism 
5,5: T(E. Es + bs.00(E. Be = E-) + lst0(E.— —E.)! (10) 
2 2 Z 
where & = ee ros S Q = = ‘Abstracter's note: The function 
f Or Oe ee a fhe * Bat," esas ee 8 
fe) 


m, (0) and Q, for ie 0, 1, 2, 3, given in an appendix, are too voluminous 


1 
to be cited in full in this ebstract.. The spin correlation botwacn olece 
tron and positron is more likely to be 9,3 3 -1 than 3.8 8 1. The decree 


of longitudinal polarization, according to the two types of suin correlaticn, 
4s given by the formulas 
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= { (4a), ns_ana — F415, ~s_--1 | : (12) eer ’ 


fly ny et Fy 
= (lds), so —[ds}, eee J 


C13) 
= ; (13) 
{ida}, --s_ 1 th: {ds}, es ] 


or any general case, these expressions are transformed into 


®,(0,) +, (8,) 


eS (4a 
%,(9,) + %,(8_) 


P12 (9,) = —I 


Pia (Ex) = (15) 


n+ Q 
ne upper signs holding for Py? and the lower ones for Pos Figs. 1 and 2 yl 


how the resultsof a numerical computation. The relative probability of 
air production in states with spin correlation § 3 8 +i may be determined 
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from the following formulas: \ 
[d3}, 5 oy 
N, (§,) = orn ee neat 16 
1 4.) (Ga 2 Oiniee (18) 
i epg) N( ST) 
N, (44) = (he deh sc =) N, (92). feat 


or, simpler, from 


Dy (8.) + Dy (6) 


Mz = 2g 18) (18) 
Nig(E.) = SO (19) 
Q 


This is illustrated in Fig. 4. For ultrarelativistic energies, the forma- 
tion of (s.s = -1) pairs is the more probable one. For the differentia: 
t+ - 
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and integral bremastrahlung cross sections, the authors obtain the following 
expressions: 


daf,,. (1) dQ = do { dof, (0) da = 2 


Rr 


(= KK'h’xdx ( [MrP dQ’ 
ch k et q 


= 2nnz (Of (8) + 58D] (8) + ls HI (6) + IDF (0)} dO (21) 


da? (E, E’) = tntur( SY (QF + ss’ QF + IsQr + Is Qi? 


= 71 e \3 kde : 
e (=) Ske (22) 
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summation over the final spin state of the electron (s! « +1), the expression 


dof, (9) d2 = Anny (DF (6): Is DY (0)} do. (23) 
is obtained for the angular distribution of circularly polarized ‘brems- 
strahlung caused by longitudinally polarized relativistic electrengs. For 


ultrarelativistic energies (E, Et ine ), the integral bremsstrahlun.: cross 


section reads as follows: 


; 1 — dt, Er; 2EE’ Et B 2 
dol (E, E’) = — ——{9In anf ; i) 
aaa Ua a a) | Gar ae 
1 (E+E) te (BE + E’) , ty (BE! + E) ) 
a 4 ls 2 ees 
eae gage eggs a ee ye RM) 


where E and B!' denote the kinetic energies before and after emission. The 
authors thank Professor A. A. Sokolov for hig interest and help in this 
work. There are 5 figures and 19 references: 9 Soviet-bloc and 1¢ non- 
Soviet-bloc. The latest two references to English-language publicatio::: 
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read as follows: Pajre L. A. Rev. Bod. Phye., 31, 759, 1955 Wu C. 5. iden, 
783. 


ASSOCIATION: Kafedra statisticheskoy fiziki i mekhaniki (Depart<eat of 
Statistical Physics and Mechanics) 


SUBMITTED: October 7, 1960 : 
Bis.) 
Legend to Fig. 1: Dependence of the 100 
degree of longitudinal polarization 


P,(6,) of the pairs with s| = s_ on sd 


ponitron energy at 1 = 1,£% 6 ane", £0 
@, = 10°, 30°, 60°. 
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AUTHORS: Kerimov, B. K., Nadzhafovs d,s 

PITLE: Electron-positron correlation in pai Oduction ‘by a- 

' polarized gamma quantum /7 
PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya. fizicheskaya, 


ve. 25, now 1, 1961, 163-165 


TEXT: The present paper deals with 1) the determination of the production 
cross sectiors fer electron-positron pairs by photons, which are integrated 
over all angles, and 2) with electron bremsstrahlung in the nuclear field 
in the case of fixed longitudinal polarization of all particles involved 

in the process. Taking account of the longitudinal polarization of electron, 
positron, and incident gamma quantum, the pair production cross sections \\ 
integrated over the directions of emission of the electron (dS2_asine 49 dy) j 


and positron (4 Se, = sind ded vids in Born approximation, take the forn 
i. : . : ss caving ewes) Jere Tg? OF : : 

+ des (Le, By =\dO,\ dota (Ops 0.) dD_— 7 deer. Bult 
“pyran LBBB (0.6.95 (Ey H)— Uety Eqs E.)— 10-40 Bor BK 


Pe 


a 


a 
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te 
The eigenvalues s* +1, 8_ = +1 of the projecting operator 
) 
+ 


characterize the longitudinal polarization of the electron and positron 
spins. If s| = 1(s_ = 1), the spin of the positron (electron) has the same 


direction as the momentum, and if a -1(8_ = -1), it has the opposite 
direction. 1 = +1 is the circular polarization of the incoming gamma quan- 
tum (1 = 1) indicates right-hand circular, and 1 = -1 left-hand circular). 
Ey Pp, denote the total energies and momenta of the positron and electron, 
respectively; and ey = EL + E_ is the energy of the incoming gamma quantum. 
The very complicated function q,(E, » E_) 48 not explicitly given. The above 


expression is a generalization of the well-known cross seotion of 
Bethe-Heitler, which takes the spin correlations ey, et y ee into account 


At extremely relativistic energies (if Ey Ey E_> a 0 pr the above 
formula becomes very simple, and the following relation is valid for 
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follow for the relative probabilities of pair production in states with the 
spin correlations ass 41 and 9.8_° «1. If the energy of the dncoming 
gamma quantum is symmetrically distributed among electron and positron, 
then 5. = B= % é, and dW, « dl, will hold. Using the substitution 

EL > -E, E_*E5', ‘, aa a. ~'s, 5_% s', 1» =-l, the integral cross 
section for circularly polarized bremsstrahlung (1 = +1) of a longitudinal- 
ly polarized (s = +1) ultrarelativistic electron is given by 


Tee, 


= Tet eee ST SEE EB Peescmes + yy aay Fane a 
‘ 4 - +5. 


if the longitudinal polarization of the latter in the final state (stm=+1) . 
is taken into account. Here, E = cp and B' « cp! denote the kinetic energy 
of the electron before and after emission of bremsstrahlung, and Ey is the 
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ongitudinaliy polarized e*-e pairs: 


dori (Ey 6) = 3% (nea 7 )((e. 4 H+ 5 EE.)— | aes a 


mee MELB Ph (EH B) tle (Ba 3B} (2y 
2 nee, 


vith @ = 2° rea, rm £ 5, as = ¥ BT . The integral production cross 


mn c 
fe] 


section of longitudinally polarized pairs, which is averdged over the two 
olgrizations of the gagma quantum, reads as follows: 


diy) 26,6. 1) 
dean Eas E) = 9 (In 5) (+e +4 4£,E_) — 


emgct (3) ‘ 
. oss. F(E— B,4. ees By 
sherefrom the relations. ~ “—< ; “Ede, 26k 4\ 
. doi (£, E£ ) = Ee, xf Name = ZT) x 
“e487. 2\ (b+ ‘E ‘ e, (3 + By 6, (ok + B)) . 
ox {( BE ~3) +0 +s ef le ae * 


RAT a) 
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energy of the emitted gamma quantum. A. A. Sokolov is thanked for interest 
and a discussion. This is the reproduction of a lecture read at the Tenth 
All-Union Conference on Nuclear Spectroscopy, Moscow, January 19-27, 1960. 
There are 7 references; 3 Soviet-bloc and 4 non-Soviet-bloc. 
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Title : The Milkiness and Fat Content in the Milk of the cebu 


Cattle of Azerbaydzhan. 


Orig Pub: Zhivotnovodstvo, 1957, No 8, 76-77 


Abstract : Under extensive conditions of individual farming, the Azerbay- 
dzhan Zebu produced an average of 470 liters of milk, with a 
fat content of 4.15%. The experiments carried out in 5 
kolkhozes showed that with the improvement of feeding with- 
out concentrates (supplementation of feeding during the 
autumn-winter period by hay, rice, straw and corn silage, 
and in the summer by grass and vegetable waste), the milk 
production of the Azerbaydzhan Zebu considerably increased. 
In 1954, 80 Zebu cows produced an average of 514 kg. each; 
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in 1955, 256 cows produced 789 kg. each; and in 1956, 188 
cows yielded 937 ky. each. The best cows produced from 
1,006 to 1,817 kg. of milk. The fat content of milk in 404% 
of Zebu cows was from 5.1 to 6.8%, in 48% of cows, from 

4.1 to 5%, and only in 12% of cows it was up to 4%. It is 
recommended to utilize the best breeding Zebu sires for the 
improvement of the fat content of the milk in certain breeds 
of cattle with small fat content in the milk by the method 
of inbreeding. 
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